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(54) PERPENDICULAR MAGNETIC RECORDING MEDIUM AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To substantially prevent the generation of 
the erasing of information by a floating magnetic field by 
constituting an underlying layer to suppress the 
movement of a magnetic wall with respect to the 
external magnetic field below the floating magnetic field. 
CONSTITUTION: The soft magnetic underlying layer 4B 
of the 2 layers films constituded perpendicular magnetic 
recording medium 18 formed with a magnetic recording 
layer 5 having perpendicular anisotropy via at least the 
underlying layer 4B on a substrate 3 is so constituted as 
to suppress the movement of the magnetic wall with 
respect to the external magnetic field below at least the 
floating magnetic field near the magnetic head. Since the 
movement of the magnetic wall of the underlying layer 
4B with respect to the external magnetic field below the 
floating magnetic field near the magnetic head is 
suppressed in this case, the irregular movement of the 
magnetic wall does not arise. The erasing of the 
information by the floating magnetic field is hardly 
generated in this way. 
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(57) [fti*sit*fl>f5ffl] 

sm«aft^i4£*r-f *>atsiiB«iB tamtams. 

fc$S#<&8iB«jt* P, & * C £ $ nmt t 1 1B 

•ttSlIBMEftfltft. 

SSlA0:*2a)Ti6»A^&«:y, Km i ©TifeBI*flIIB 



lUttftlBIUtl*. 

[ek^4] ntna^ai*, flnettttirFi&ssiftriM-* 
m 1 ai/m 2 ©TiftBA^/d: y . mm 1 «>ti6bi*wfih 

KttftlBftftKi*. 

IHMKBJft **t* IB® h ^ * £ BtgJFff icKft-f & - 

t ^ t -r *i«*js 2 - 4 <o 5 % i w**t*-isiE«<D 

SBWftGftli*. 

[revise] miB¥«tt, iwiB»itt«»«ky 

*A<KS t :fcfc«rIBtt»ttTifiB*&fc 4 d <t **« t 
T^if*^ 1 GttaMttftEftlt*. 
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[19*317] mtz^mt. SA^i^i^imii^ts 
■tinm&zm-t zmfmm.'&T&mfr *ft a t £*#st 

t>TBS-s<oftje*<f -r c t r -sw^js i rets 
asB&BEBBtt. 

[M*£9] ME¥fftl*. llMB&«4:BR4MB&'F16B 
t ©Hl=^*r 3BB14B A> & ft * C t *ttflk £ f -SB 
*JS 1 BK<OSBBftEiaB<*. 

O] HijE¥f2l*, ffirEttfBliTidsBtlliTEB 

&E&B t ©raic^-fi-r sbbi*ban * ft * c t 

k?Z>smm 1 EBaBBBBGfttt*. 
GBBI=Blft $*t«GB h7"^t l*f^-EB 

•5B*B9XttioEG«>sfiB«E»«<*. 

[G#B1 2] BE¥«I*. a«**<B50~800|::K2g 

**vfc«rtEttai4TiftH^ c t. «mn t -r £>§»* 

* 1 Gtt<D£ff ttfttBflttttft. 

[«*bi 3] iwib*«(*, ^«<&^mes«&uw 
Gaa*&au. B*s>tta>Gaiai*BE«ftE»Bi=»B 

$ *t SEB h 9 'V * £ BS¥*f l=Bttf •& ^ t £ #B i: f 
4tt*B i E«0>gttB$tBB«<*o 
[»3*3gl 41 fI8E««14Tl6BI*. ISM ~50</m©J? 

$ * *-r ^ = t * wb t-r «m*» 1 ~i3<z> 5 *>^r*i 

An 1 JaE»0>gttB«ElifcB<*o 

[is*«i 5] t<r&&tti±5 s <<*9Bft£*u bgb 

»E»BI=BB* *i*EB -y ? ttm&PWe fc-5 C 
Stt&ftGBBt*. 

JftBi. BttB1±TBS±l=Bj£$*i*:BftEBB£* 
& ft & SB&StESiaStfccDSi jf7Jj£ I = £ L nt , 
BS«2&tfK«BirFi6B0!>'J>ft < £: t-Aft-ff l=« 
ttBBEBBU:BJft£*i«BB h 5 * £ KVftKXi? 

Kfi«±l-K««14T«iB&t;i5KftEBB£lll3K«B 
-f SIS t * Bto C i: * WB fc f *SftttftE«tttfta 

[B#mi 7] &tt±l=ttBttTttB&BBEBB£* 
M%«B LTft *SBBftEB«M*a>»j6ABi::asi* 

■c. 

B«BttT*BI=B**BM)l] LTttttBttTBBOBB 
MHtrtxatft*. BEBBBTBB&lflnBBft 
EBB£IH*»fi£ LfeiPBBBBMMtKBtftBBB Ut 
KttB14T«lB(D«IZ £ MS? 4 C t £1#B £ * * Sit 
BBEBttf*. 



[B*Bi 8] S«±lc»«t4T«lSi:ia£tES?B££ 
■ftBBl-Ctt«aBBftBBttf*a8B#ftl=£l* 

r. 

ttttB1£T£BI::BB£Bftl LT&BBirFBBaBB 

GEBBttTifiBSBB Lf=¥^«EBB{*l=ttB£ EP 
*n LTKIJt«1tTlfeB<D«E^ IBS-r -5 - i £ ftBi^f 
«SBBSEBtt<ta>«£*£. 
[K*Ei 91 tt£tfLbl=Bft£*ife&BB 
fc. »ffiBB±l=fl*j£<**ifc#BttT«}®i:, te<K«14 
T »B ± ic » j« * *i fc » ftffiflkftB t An 6 ife * B HSSl 
ES^S»:<DS!jS7Ja5l=*^t^T, 
KSfi, Kffi»Ba^K«:B14TifiBa> 3 < t * 
loro-SBIC SaaEiSBIc^figSti-SEMih^^^ 

^Sfi±.lc»^BB. Si>:ffit4TlteBXt/iS«mE®B 

EBBtt:a>»B73%. 
[BIHa>BB«KIQ] 
CBS] 

Bar ^fi-v>«a^- zf&m^ \zmm ztizm 
mitotic 

«l*l:6l»T, »«14TH6B £'J>£< ttBSl^-v K 
5fi«l=telt*i?B!BIStJSlT0!>5l.fBBIW=»UrBB8M 

*«*»3 >ea-> 0>n«Ctttl LTB^6*i 

B*H*BaE^«i*»i;-t«)S!jt7Jjiic«*3y, ^ic 
J: «1*ttft££flnM LfcB«tt©»t^BBI 
BitC0SllffiSlESJ«tt:&I/*(DiSiii75;il-li-r-So 

t x « «e*©7k¥BSlE®*±[3*BffiBE©7JSi: LT 
j«(*:CDBB7J IfiJICJSeB^b «BJft L T fl^E^* ft d S 
BBaE^A<;-±g**t. BBAtfHBA<9BI=B»&4i 

TINS. 

*fcBi*i: LTtt*BttB«ilcSBR»tt*« 
L«!IS. CoCr An €, ft «BBB L f=mSIBJ«i*:&t; 
ilttllEii CDTfflil izm X. Itti i Fe An & ft £ Kig582g® 
$BiT%Lfc^®IS«EI*A<*>!?Bflll$*lTLN-5o C*tt» 
(D's-y Kai/Bi**BtN-Ctt»ftSKEBSff5l=l4, 
»BBS^-y KtxBPSE»<7)ja$1*A<fija-CfcSct 
A<ttf>*irtN£. 
m53ElliC(0 «k 3 ft-®ffi«it(DSll»SlE®!««: 1 
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bmm&M^v K2^^-r. 3i4r;i^?-f hSBffig* 

4xfcA I 4l4NiFettBtrF»B. 5I4SBBSB 

:£tt£^-f •5CoCr©»a«$iffiiitia-c-fc.&. £fc. 6i* 

£«B. 7I4«8)«8L 7al*3-OUT?ifeS„ Kft^Ht 

tw#h.ft»«ttTifcB4i4«m<&BB±: ltosh* 
l*ft. 

C (OSltBSlEBTJ £1 = J: U EBS± £ fr 3 Bl- . 59 

bbiub s A<& ft <t . sasis^ai s a> & o>«j£ 9 

£BLTtKBtrFifeB4lz3fch.^l\, C*ve>A<JlHr-Ji 
<* 1 (DWfflA^* * tim i I* 5 ffiS *<& U . SfiUffl 
fb-MOa^fcKBiiJ&oTl^ft. 

SSBfM-,*: ft1*B<D;B£*<SSife Lie < t^SH*<DBB;!><St 

<£S<**vc^ft. 

*54BI4t£*©SK««K»ttt*1A*ji*-*-. BB4>. 
IB530i:^-«lfiegB»lcl*^-»#^f*-r. tt»14T16 
B4AI4. ^54Eai/:m55Slcffi*Lr^-r*5l=. KB 

1 1 -i. 11 -2. 1 1 - 3 s?* y fcft. *Epi2i4«Hb* e>© 

«B11-1.11-2Hlcfe^TI4«<bxe> 
l*Kffil=¥ff-Cfey. M -3. BB13*<IP!BK?FSL. a 
E<0*^*li«jUm*Nt,SDiin-efc*„ *fc. S*«1±Tife 

m4{tm^mmtLxo.5nmmm. bbbiskebb 
±®m. ft tzihizmm& & 1 500 »±t?«b* * 1 oe 
«Ti~ffiS**i-c^ft<D;!><-«6«iT?&ft. ebb 

5 t ft ftCoCrgl4, BBRBtfO- 2 ju mgjg T?Slt#{8 
* 141 OOOOeHgdiftjg * tlX I* ft . 

mmm&; l * 5 1 + zmmi 

»Jfe(OgBS«E«:1AI=UK;uA<-^<D<l#S8BSLrS 

©a^smseEiicHt-r,, 

3557014^ K 2 (&S±>!r'&EBig{*1AI-30ea>»J?L 
£f*fflSt!-fcB#0>J:E h7 ><DB±B^ifcff*£ 
^■f. EBB#(D*BII39^-:/ K2«>BBttJM* 

SBBftEBS5(DfittB»a*y*:*<KB**u B 
«l420000e«-t-<?fcft. Bor. 30e<Z)«.SBB^I4^ 
KEBBJUzlt^TBBIc/h * l»BT? fc ft. 

L*L. ^©.fcdfc'hSl^fiflBfMcttL-C*. IS± 
BBI=littB14. 15-e^-T <fc 5 l=B#MI= U^;uy-t7 > 
A<*±-Tft. C*itt, ±EftBBBi::J:9TBBttae 

bs 5 icKitstiT i*tzttmt><&#twzm&$titz c t 

l=«fcftt(0-efcft. att. «SlEB3£BWl::l4 3~50e 
aaa&BBBAt&B-fftfcto. «t*<Oj««:1A-ei459ifi 
«HHCj:ft««;S*A<iacyS<, EBtt»a>*I«H4A< 

C<&#£»#M~<fcft1fNao>>8£l4. TifeB4Aa>^B»J 
«BBBB&a<Ba-*-ftJ:B*.&4vCl*ft. an*.. 5? 
2SB^<Df^ffllz J: o TTifeB4A«)BeA<fc ftSB»T?^B 
I'Jlc^M-f ft*. -E-OfiB»«)SB**<-KWlcB<^ 



y. BBBBOBB^v K2«)±BB6$iiU-C±ffi 
tt#lc£<3iMi&t;fctf>l=. C<Des»0>IBBB5lzE® 
£*lTl*ft«Sa£;8:feLT£? *ift. 

*#§BJil4. ±BB1ftl=B*. BBBBI=J:ft««0!>B 
3cA<IBifc Lie < kSRttttttaBBBGBB-it&tf 
B*B * ffl«f ft C t £ § M i -r ft . 
CKffi£S5*-f ftfc#>©^!M 

*S§BJ§(4. S«±lc>fc < £4,ttttttT«Be*L-C 
SBB*tt * ft Bft EBB * » f& L fc ~ BBBBa 
SBB«EB8E<*lcj3l>T. ffIETi6B£'J>fc< £ 

Ki&BlcfcM+ft#&»J5L)aT<&rtffl«SI::*tLT 

bs^b « ww* ft mm, 1 1 ft . 

'>fc < tt«SlA 9 KiSBlzfcl+ftSJSBHifelTOn 
OB JM=tt L T TlftBtfJBB^B L"CL*ftfc#>. 
TBM^^BB^^!ll4*±L^^t^o «Eot. 5?3SB»icj: 
ft««<D;H**<fl^ Lie < < „ BttBttBBBBEBB 
<*^IISL^fto 

CBBB] 

B 1 Btt«BBI=«ftBBBBEBB(«:a>B 1 BBB 
■Cfcft^BHBBflDBBBBEBBBIBS^-r. BB 

B54BfcB-B»l=ttB-»B*»L. *(DSiB^I4 
^BS-Tfto 

«BttT*B4BI4. B 1 BI=BA LT * 3 l=B« 
©BB20-1. 20-2. 20- 3. 20- 4-«k y <f ftBttBBB 
it^-Tft. 

CCt. ««BBBBI=o^TBHIB-rft. 

B2 0I4. i^ttBBBjtiO^^U^^-r. B<t^.e> 
<7>ag*<m 3 B4>B I T?*-T J: 5 IC X^|SJ±BB LTS 
ftLTL^ft. *fc. B^e>A<X^|S]±aBLT^b 
LW4fc». BBBB^BLr^^BBftBBBB 
I4fi#-T. Blbxev^ftB^BIb-rftBBBBIbBS 
tJtfft. 

•fcxevoni (x-ySPB) l=**-fftffi*fcD^|S) 
A< r+j r-j *N-eB&]LT«-*£«K£:iSf§-rft 

20-1.20-2.20-3.20- 4A<BBi:)Etft <> B<bXt 
>OB^A< r+j a>»B20-1.20- 3£BlE*B£-<? 

*l. mitx t°>o>mmtf r-j <d«b2o-2. 20- 4 $ 

B1 0t>61fe#-e*-r. ^fc, =&«B20-1 -20- 414 
Btt*JiltLT»y. *OilSwl4T*feB4B(DJ5*. t&J&R. 
i;BBBl=«kyB<fft*«, B«l45^P>^--y-Cfc 
ft. >S*J. BB20- 1 ~20-4<©tSwl4^l4i&o$A< 
fcft*<, BB20-1 -20-4(0 e-v^l4BSMHJWl?fc 
ft. 

*fc. i^«BB«3t$^r-rftT16B4BI4IS4Ellz*-r 
*9«PBftB1t*B-r. 

+»*^*B*i&SBW(D&ft^lR| CM$2i4> 
y^lRli-Tft) l=»Dxft<t. B<bl4w*ti:JFftl=JEfoT 
BlQ-rft. *UUHb ft B®l=SB^lS)lc 
Sbft-llliS^ttOB^ttB^Hk X IcSf L < o fc t £1= 
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ftmetfmmLTumr*. cturjcy. ±>ai-jii=>*i 
y ^rsii=^xr t lis «t> < i*e a>fi&*<ifr<jwc&*> 

A<, -Hclcjf-r^i:ffi<bA<K®rtr-lHjeL*0 

to, c*tic#oT«aroisi*t@«£Lr*>*<rWbi*-y 

ftfcAl ffiiSffi 3 ±IC«rE-T^C tic J: y «gttl»B«ljg£ 
iSLfc. *fc, cro«!«ttTit6H4BJ:ICMBA<0. 15/i 
m-^Sit«a*A<10000e<DCoCrffi^S 5 ^»g-r -5 C t 
l=<fcyffl&8E{*1B£to*L.fc. 
fiSBt&tt [ 1 ) : 

:Fe-81wt%Ni (6-f>*(*>) 
RF«*> :1kw 
ArS?HftE :3mToor 
SffiSJS M00°C 

C<D«fc5fttt«14TlfeS4B-Cli. 50e£j|g;l£*1.gM8 

mmmmimm Lxm&zntzo 

SS5EII±, fE«t&t*1Bl::L^;uA<-£<D<i^£SESL 

*i=, i^i: h5-v?*->£<§yigL?5iiLL-cL^B# 

££30ei:Lf;:«£, fI*l<D U^l^t? >tt*fl < . 
tc«#tUD3£<* £ 3te3££T-iS«>T100ei: Lf=B#fl>f?±<t 

ttoT. ±&<DfE«iJ«tt1BI*#te«#M=<fc*«&>IN2s 

KftfflS 2 ift & 3 Hffi^T- fcS ~ BM«ig<OSiSKSl 
BES!«tt:1 C& 1 D(OffiS HiCS) . 

ES«tt:1CI=i3l,*-CI4. «»ttTlfe®4Crolg 1 tttttt 
14THSH (4Ca) A<±&<D«jMK«B«jt£*rU S52<D 
«?«ttTll!!H4CbA<Srt«B«it£Wr-5-S«jgi:<f 



8E®*g<*1DKfcl>Tli. «BH4T«}H4D«>Sg 1 

<o$)?»t±TJfeJi (4da) tfmtomzm&zHiL. nzo> 

iKKHTttsB (4db) A<$S«»K«jt**-r-S-B«ji 

C<&«fc«W»i4Tife» (4C.4D) li. jfea>^./<>y^ 'J 

«>o^$|fi£ffll>r»fiELfco too#«33rtfl>too£jfc 
271*. mm-v'TJU (NiS04. 6H2O) tift-'y^l. (M 
iCL2) tmMfR-& (FeS04, 7H20) tS±i»tLfc 

ta>£ffliv jjiT©^^ [2] ^m&att-f set 

SK&teTifeB £N i to o £ ©a 3= A I SSSffi 3 lzj&f$Ll, 
f***t-F*i0.5*/m£Lfc. 26l*»«*iwy. 28ld:too 
fi&m&# C2] 

SrtflSK MS. :30~37°C 

S«Is]tea:90~170rpni 

mSSSS :2~6A/dm2 
ttftBBtitii 

;8S :40°C1U± 

S«Elfea:90~170rpm 

mSSffiS :2~6A/dm2 
&10H (a) RtfttlllS (a) (*EttMt<*1C.1DI=U 

»(Olf±<l^«)aiK**>!r^-r. *fc. fBftttitlC. ID 

±A^100ett6W»#£EDJlOL-C, 1f ffl;H*W«^-*ea9 

Lfces$*4rmioH (b) awning (b) iz^-r. 

ICAtflDKJSlvcb. «a8E©SSaM<O3~50ea>J?a5 
l*C£ ftoT. EfltlKltia&tflDttiKimjt 

«s««-c**z:Biiaiiit«)sis«aiBej««:iE*^-r. n 
m*. mimtm-e&Mztem-to^&ttL. *<dw& 

tt«ttT*ftH4EI*. «12BI=ttALT«-rj:?l=. ft 
*ttO»B21 -1 . 21 -2. 21 -3. -£<GfltJg{t1E0!>j|# 

«d^.limi3EI=^-riaek«|«:1Ffl)«lcD?iai±TK!jH4E 
*<«S«aiB«tjt£^LTt. ft*«0)«B22- 1.22-2. 
-«t»UiM:1F«M4AA. BD*>. y~=jv<?lztt^XW. 

x-tziiftizm&-ti>ia&iz\t. n±mz±mm<T$i 



(5) 



^»S2 9 1 1050f 



B4F©=&»tta)«B22-1. 22-2. -£«t«J.S Z\ t left 
£>. ^^lc®HUr, J-iXT.*'? h;U*mi4Elc«23 
T?*-TSO<fty. 82®jfi«:1F<DrajiS^13m/sfrS 

IBOe-y^ (2//m) gSlc«J6-T^3MHz#ifilc>/ 
-fXJf— ^24*<SS±LTL*5. Cillery, «/-fXl* 
^LTS/M^ffiTS-ar. JK®SE8<D±T?fSgi: ft 

L*U »12HI=*?ttttttEBift$ft-r«E8£<* 
1E0>tt6l=l*. W±^lc±«ffiA<*«©MB21 -1 . 21 - 
2, -fctttt-SCiliftl^ Cfl)fcft. /-fXx^HU 

i*mi5sic«i25-i?^-r5a < icft y , j -< xtr-* itm± 

i><m±Uz<< % L^tS/N*<aS$ttfctOtft* 0 
40li. &2&tf£3££0!ll=£l*Tl&WLfeEftttt*a> 
tmttT«BO-«*B£*«ttttBBBB0!>Ba>** 
1*?8B£ h?99#A&HCaftl=Sft?4Udmtta» 

b 1 6 h it m 1 2 0 o^ks* iswift * m B-r * & £ km 
?«B-e&«. mi60*, 3o.3itt*^ia5T?fty. * 

*t*o 33i*»m-cfey, fi«3©s^iRii^ffl-?-«o x 

U *&Bft30.31£M34£*fef=£ 
BP^|p|35ic|H]|n*1+-5o w*tlc<fcy, £ffi3 0>T®lcl* 

5 U<&?iM*<D{8E21 -1 . 21 -2. ■•*<»« 3 <Dffl*|S|±l- 

ittBj-rSo **\ x/tv^ij^BtBivc/r*?* 

h BB Afltftt $ ftfcA I SSffiJi lz 2 «S<DCoCr/N i Fe 
=BMGA*i*1A&i;iG£*BLfe. ftfc. BBtttT* 
B4A. 4G^(DRgmife<+ C 3 ] l*UT0!>B U "C & V . C <D 
±l=ABA<0. 15// m-eSfi«K*A<10000e<OCoCrIBSB 
5$WBLfc. 
fiRA&f* 1 3 ) : 

* — y-y h : ffi^ttU Fe-81v»t%Ni (6-f 

EBJtftl G Fe-80wt%N i ( 6 -f ) 
RFm* :1kw 

ArSHfitt :2mTorr (EAttttlA) , 
3mTorr (E®!«<*1G) 
SfcSJl :60°C (ffiflMftflcIA) . 

100°C (EA!S<*1G> 
I@ :0.5//m 

£17HI=*rEttA(t1AI;M££<K>&BAftEBUt<*l= 
ffiS U @M8g)l::^t-fiE&&tt1Ga*%Bj|::ft&giEK 
ftIB«ai»a>»5SI!fi«-Cfe4. CCt. BEBAttIA 
at/IGOjmftS^li. &&ttT*6B4A.4G<Z>&tt:*)-?£> 
4. B19B (a) . (b) |z«<*1A.1G0>Ti6B4A.4G(& 
B-Hfttt****-*. IBS«(*1A<D««*l*0.80e-(? 



fey. iBiS!«t*iGcoeffi*i4ffiaf2®^eMcosisas# 

£y:fc#l*.50e-efcft. COT<h£. EAA<*1A<&8:» 
14Ti6B4AliffltftIBSS±3£S©5?ia»^)ilT<D20e(O 

&B4GI*50e£A*TfcAg|£I!]A<ffl§i]S;KTl^-5C£: 

m20S (a) . (b) l*E»AI*1A.1GI::U'*;U-S 
<DB<l£EALTiS£Lf::B$a>1 h^?* — 

±b#©shi2£** j*-f . *fc. eaa<*ia. igicaa 

ffil-N-y K*BlvclMI*GAA£if>i::^9 KX±*& 
30eat/60e«.SP?KS$H«IDLT. 1imBfta)«7««M 

Lfc$tB£*>srm2i@ (a) . (b) \zm-t. b2ibb«i 

5 1=, EAAt*1ATM*30e«mgM»#?L-egB#- 
MftltAjSft (*?#14, 150>A#) A<St.*t-5<Dlc*t 

u Rmmi*Kv\*60e<D9\-&mmzi,mmii><m&z*i 

ftl*. ttoT. GftA{t1Gd!>B**fflc*-*-«flHIB£ 

**AI=tt«ABttftEBAftaB6XAMft 
SHUTS. Jfct\ *H*1tl*B6XXA-e&'<feEBA 

S*»14T«sB4H. 41 * j£JI LTSS22H;&u;ig23 

BI=*-rEB«lt(*1Hatf1l*ftrtLfc. GAAttUI*. 
*»ffll=ft*Stt««E»«tt©S6BJS«-c**. m 
G&AttlH. 1 1 <DTi&B4H, 4ICIi¥S*Aftttfl:*BM 

t-t*wxMJs&Mt*isti* *<d$sb, rb^ifkdb 
-HittsiiiHiteaub^— K**-r»24H <a> . (b> 

<DSn< ICftofc, E®«E«:1HI4PL>macl3l?fiESLfcfc 
&A*ttB*l*BA&«X£ttBA0!>Bft'v? KSMI= 
*5lt*j?anaiSUa.T(D20e-CfcS©l=*tL. EAAttll 
f*5»L>««>fejaKLfc<D-C. A#ttBJM*BXE*X 

±«el>^<D^¥i^s^sl?.|=tk'<*^t^80eT♦fc-5. crot 

E^«<*1HO)T*6B4HI430e©>1.gB»IS^fffllS^l!l 
Atec^tfMcSU E«J«(*1l©Ti6B-Ote50e*tt*. 

m25B (a) . (b) (*E®!«tt:1H.1llcU'<;U-^ 
0)<i^^ESiLTll±LfcB#<D1 h7*^Ji->»fl)B 

±ft#«>^s*>*^-r. EB«(tiH,iir=»B 

ffil-Nf K*Bt>T««*EBIi**l=^v KK-h^t. 
30eai/60enSB»**Hl*nL-C. 1fffi;H* (»#14. 15 
<Z)SS») <D«T$B;1ilLfcjaS^*>*«260 (a) . 

(b) Ic^-T. m26EA^f,*^A^* J 5lc % ES!««:1Ht? 
It. 30e<D*6W8Jt^eB#Wftti«8;ii|* (»#14. 15(7)SB 
A<He>*i£0>i::*tU EBB(*:1 IT? li60e©nBB 

KS$*t* ; ba)t?i*ft<®rt^[pn?&mifit^ 
K^-v^^iRits^iiw^iRjtroft-riiA^- h7->f 
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^14*^2700)50 < -^1SJI-@S L.fcE©£{*fl>?l£<I 
^jft^^^-TA^ W6*Mzx>/<a— ^jMmtLTl* 

Lfc**Wi::fc *Slt«ftEtt»f*:a>* 7 Rtftl 8 HS£ 
«-Cfc*Slt«»IB»M«*1J.1K**-r. #134). 31* 
7;U^-f h«Ul£;ftfcAI&«. 4J.4KliNiFe (/<-7D 

mt*§. 5l*Sltl8«S:514£:|rf -5CoCr<D»ftESi 

s-efcy. j5$*<o.i5 W m-esttm«**<iooooet?ib 

S2S!«tt:1J-CliS«3 i:©:«tiTift)i4J ( i:roHIC. EH 

*H814B42f*. J5*A<0.02/um-e«»*A< 
800e<DFeCofrt>fc£>„ g-fc. ^©®SittH42liJi«<Z)X 

litt & & c © <fc o ta mmmmz ;©±itL 
/wr*«#Hi£En*o-f *>. c*ii=«ky» s*»ttT*6B 

4J. 4Ktt?»RiJ«:giS»n«)ec L£l*tt*fitBa>ffi± 
A<ttlffl**i. Mo, ®K14S42©J5B«Mb^|fi|lc»JEL 

BfMtftlJ. 1K<OT16li4J.4K-ei*. *tftt**<50B£ 

BBi=-cBB£tife. 

«31B (a) . (b) I*:fe*BilSttt:1JKU'<^-3£ 

KX±*&10te*BBkJl«BlnL-C. flMft 
(a) . (b) te**reSt«WK|::uK;u-£<ote#£ 

x*&t;«BttB^y K*Bn-ci»**EBw±«tM='v 

v KJl±A>f>1OOe0i1.SSSatlSl$H«mLT, 

*3i=. ■Gtttt(»ij.iK&4, a miefl»±ttsnc!>9 

BBJIJ: y 4,+#*#lM00e<&*fflJ«#|L|::$4 LT tffltt 

LA^L. »B«<b©*fiA<-«^l*&l\tEE««ttt: 
B(0«tftS^tta)l6]*A<g|- h?v9.ha>6ttBI=&l* 



IC U & ^S«SlfE®!«t*:a)m 9 HiS^T- fc -5 ^lEifi&E 
S8!ffi«:1L-C&S, E§i&f*1L<7>«/£l*Eti!«t*:1J£:£< 
mCV3>Z a ntHimtt, ^330(D»^44T*-r<fe5l= 
®«14H420)glB«<b©ia)#*<SrtT7S^lSj (h?y* 

C a>BB1£B42«>s U 7 xmmmiz Ji oTSIfi 4 
«ttTi6B4L(75aa^tt<DlPl#l*l?|- h?9^±e>ft 

«P*>\ BttttB42a>aBB<ba>#fia*0*yB 

H534B (a) . (b) IS*4BBB1t1Ltt:U'<jU-B 

±«4»0&»&tfl|LBa&'v9 K£Bl«TffiB£EBll 

n-^j&cDi^n-^iiafcSS+iTfcy, io. 5?as 

J:EHJ60i|-eii«<bSSIl!i^(Bj*h7^^^|Sl 

c*u=b&*\ «aib®g»i 

T-2©^lS|-Cfc4xl*±IHi:l5l«©aS*^e.*t-5. 01 
xl*. «MbasStta)*lRl*E««M*a)^S*lRll=S«>T 
*fc. BBttfil** FeColz«xrtea>S«ttB 

i?tfi<. man. coNi$jsaco.o2/im&i;«?»*iooo 

IS35BI*. *£HI=ft&£ttttftEfitt{*<D&10££ 

Bf*m35B<DE®i«t*1M<0»&£ffi*LTjF-f. SB 
«K 3 11771/7 <f Hflia4*lfcAIS8S«. 4MI*S«^A< 
800TJ?4A<1 //mCDNiFe (Fe-81wt%Ni) $K«14Ti6B 
T-fe£. 5ll««2>j!><10000e-l?JS4A<0. 15*/mCDCoCr£ 

BttftB&B-e&s. 

B37BllC<DEBJatt1 Vl= UK;UA<-^fl><l^*ES 

O^aiaUt* y+»*^tM00e<7)fll^^ffl4l+fcB*(D 
1 h5-v^^->»<OS±<l#<OjR^S^-r. RBJ:y 
»3&^*«fc3l=. U^U4r^XDffl»l*E«>&*fr. ESk 

*fc. SJ57gIi:tt®l,-C:b)!>^J:5f::. UJ^U^KT) 
J3. ««t14Ti6B4M<DS»^A^0~800fl)SSfflT?. M 

S«^800(7)«;«t±TlfeB4MI*^l * lift 9 Hl=*f ft 
o#3S«l=«fey»BK$*vfc. S«3lcl*J541000A©Ni 

*o C<DSS3*S«*;u^26l-3£}#Lr. Wlr?* 
JUtflSlt» 1 fft*<±/S»T?fcyPHA<2©40o^27lll* 
Ufctf)o #«33lCTSB«)too#m«28IZ*HRl S*T 
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EfiL-C170rpmt?15]JE£t!--g>. C<DB#. ®3&ffi£li6A/d 
1 1=* y . T«J»miS±l=Sa*A<800(DNiFet)tai±T 

*M8irF«5BA<fl2»ffi-e£S. iMxl*. ^SS35iCi:-r* 
H38@lC^-rj:5l=:. «H81±TlfeBa>JSS£0.5tf m 

ics^ u. anaspjwsoo. 800. mtmuzmmommm 
^«^it<3)lcfc^^rl*30e(D^^Fro^1•fis^a#^*njlfcf£l+ 

li1*?B;8£<Df§Jt l*MKKS i&-5o 
SEit&tt®. ©icfc^TI*, 100e<Da$©M-S5 

H39SI*. itH(0HKIcSr5liT. rtSMaiSUOOe^EP 

•5<fc 5 3«35*<800WTTM*S/hffia/¥SiaJ2ll*1 
00% U y s SSttWJB^IB* L^CL^w t. -5 . 

& 1 500 <fc y *tSI=T If fc<1800 JJIT £ f -5 C t tf&Wk 

J:5I=, »K1tTlfeBO)2l«*$800JaTi:-r-i.i:, H 

a^8oojjiT-i7fc-6ftijs?ia)Tic^<DBge*®ai-r-5^ 

*40HIC*-r«kol=. aH»^800JilT"Cfc-5100|c@S 
LT, J5$A<0.5/uma>gaSJ«(*®i:i5$*<2//m<7)8B 



fc. 

sr-i=. itGomn ic«feyKic*#itq,*ifc*si-e 

y LT2ym.20/im£-r-5i:. 

1 1 l42l«^«t3lEa)-«S<l'Sfiit?fe^1500fl)li^<»M« 

£j*-r. *9mi*s«^A<ioo<D«^a>ii«$*-r. ism 

* £ , 500©««14TlfeB<r)«^lcl*SJlA<0. 
5(im (&3R0i|) (D^(Dffi^S!i^l*30%T-fc-i.C2:A<» 
A^-So £tt&A<100CDT&Ba>8e@&tt-CI;£« tglllfrb 
5 C:» J¥£0~4tf m£T?(D«5ffl-C*l*fiE®#* 

8BSkSft^-efe-530%$jtgS.T^*CtA^*NSo £fc. 
J5S*<0. 5/i m^l*SE®&*f*fft25%i+#-ei*fcl^ 

Sfflt45Ct*<»*»4. Sic, **IHI=j3L*TTi6fH 
(Ofik^lSBI*^<DJam±»JKBI*'Ji:l.^<. Sfc&SSS^ax 

«tot. SJHillTlfeBOSfflBt^SOOJilTTJa&or^ 
/imKl±fr*tlitt*i:lt'<rSfe(7)/«fL^|| 

■e#*fctf>««fiB®a)<lffi14<D|S]±lcSL < -5. 

BSBS62-21 291 8^^«lCT«3g $ tlX U . ^#l*^gfl 
BS62-26221 7«&«I=T «3E * *IT t \ -5 . 

<D5?±gg«i^?i^ficuf=y, osBa>#^ic«j:yiijaiw 

a>^fi4Jt^A<liAn LT<iSittA<<gT LTL^dtt^fc 

<7>lHA£RB:£lnJI;-6BMJ*-f 4fc*ltT?. »«±lzJgfiK 
**if=TlfiBlcRH^lSl *«<bS§iii: -T i>m^ttA<# 

1 ^sswicoix-cittB^-r^. 
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*mmm-eit. sg42s ( a > ic^-raxasawitoo 

#fiia$tifc 5 -f V^gOAISJa* 3±lc*®<Dffl£ Ra 
=3mmfl)^.i;tta)mi!b3N^RS*|6ll=»)a-r-5. ■€■«> 

NiFe|*«HrFit!sB4N£tf>-3#j£. CoCrgUffiliB 5 
ZX/tv* ai=«feyilS^fiELTm42|21 (b) iz^-rs 

5ffil^TSSLj|4 0 NiFet»«ttTtft)B4N<7)«)o 

\zm?Z>o fcfc\ 8BSi*i»1N<DISfllBEI*NiFei)Et814T*6 
B4N(DKIf A< 2 urn. CoCrgttffitIS 5 (D^B^O. 15w m 
-e&U. CoCrcoe«E*li10000e-p&* 0 

S5430 (a) . (b) l***ffilligM*1N<DgS#X.Y-e 
<DNiFe«fc14T«!B4N<D«&!f$te£i*-f. B^&*n|=. R 

^i?*DaCiSB03N (X) (D»m^14t^5?SBA^ja 
£*t-Clvfck*7?9 l-BS (Y) <Z>&$tf#14l*f^«?T?fc 

•6. 

B44S1 (a) . (b) l**>*fiESJ««:1NlcuK7U-S 

«>t§^£sa« Ltsaf^t. i^sicfc y fins, < , 
«3co-«Bi-^e?«a)nfldb3N^n®^iajr^jiE^-+ni<fc 

±c:**-r«ti<Da>. y'-rxcDie^asi:*^ y ./ 

-fXA<2§±-f St. B±B#<DS/NttJW6T-f £. fifeo 
S/NJt*(S]±*-ti-Sfc«)l=l*, IWBteTifeBKgIg 

y^X£teM^-5?KB#!»£fc.i> 



si-ei*m460ic*-r<»:3ic. t;u^-< hias**tfcAiS! 

a«3±ic. NiFe£X/<>y$ 'J >^LT«»t4T16B4P 
* 2*im«K<DJS<3Flcftm-r*o ««1iTi6B4PI*, * 

lc<fcy|g47El (a) lc^-r®|*j»E«jfi4PaXI*I^Sl 
(b) l::^h&8tme«il4Pb < !:fc.5 <> =&ffltBOT&«5 

I*. S548@|zjrf < fc3lc. 5te0>XgS1-e^j*LfctM»tt 
TifeB4P±lc, CoCr£X/1;/* 'J >*L-CSlH»Slft^ 
14£*Tf •SffltStfBiiB 5 $0. 2/i/ m©Jl$lc^-r -5. 
C*Uc£y. ^fiR|H®j«tt:1Ps^* 0 

«KttTlfeB4P<D»EiafiXSS3$ff5. 
XSS3-PI*. «49Elc^-r*5lC ¥§6J«KSi!«<*:1Ps 
$K^f§*35$rtMLf=S^a49|zSa^i2.^, iH$2fi 
S<*>vK50 (S553@#!«S) [:J:UH±t«. C0>*#. 
T*B4PI=«»*-*y-fXjW(±**U Z\H\tfi**V b 

c<db#. &m^v Ki*h^y*@)!><io W m-e=i-OM§8!i 
*><33$->t?fcy. JS«:^i$Sli13m/s-efey. 

h 7 A?t 7 -r -^w^ti^iiiSttsoKHzr-ags l /-=. 

lfl0J:y tf^-SJ: -51=, Ja»»3MHzttifi-e. ft2jiVrms 

±8E^±£B49rtKtftlfT&y. 0« 5.1*1 OOOett^a 
#^54£. ^fiEI2»jS«:1PslcH]ttl-r-5. *fc, C<0« 

Tfcy, ¥^)SKMH«»:1Psl^L-CffiS<7>^lSi<Dfflilll 

«ISL54A<BlJ!lD$*t4«!:. tt«ttTi6B4ProiaiE«3tA< 

-So 

3153^iaSS^U-CT«jB4P<D«B*i(ISL. y-TX* 

h;uA^x.iot»^55-c^i-,fe5ic*ory-i'XA<s 

XA<«yjN t * * 5 l=TlftB4Pro«B SPSf -6 . 
♦?*iTt^fc e— 57 A<;Sffe O ~20MHz©ai|S*lgeica 
^46l3fl>aK-e^/a * tifc«filttT16B4P*<C!l ^. tf« 

47@ (b) ic*-ri9a«aiE«jg4Pb-e&4«^ictt. ± 

BB^EIHSICJ: y «B«Jftl*B52HI=tt* LT3i-r* 
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•5„ 4P' l*»B£BB£*tfc««irFilsB£i*-f. 

C<0<fc5lcLTBjt£;ftfcffillJ*(*1PI*. «B14T#S 
B4P' IC||iI-fi»'>fXj!><'>ft<. «6oTS/Ntt*|Sl± 

T. IBS«Ei*1Plc^ffl^-*5?ana^0K*l*3~5OeS 
§ttm<. iM81£T«jB4P' (DISS$tlfc«tB*<3E<b-r 
SCtttftlV, 

*3tnse!i -e li^tt ffistiH^s icTifea obsess 

SxaS3^«oTl><l)A<, «fllttT16B4P<D^J5g^-r C 
l=T*6S4fl)fi8EiaSxe$fio-C ; fefiL^ ±1H 
<D«BISSXSS3-Cli>' -fX£B;H LfttfibBBlSe* 

ftfc\ *££ttr*. tt«ttT*Ji4P0!)aB«|JBt* t Brt 
»B«Jfi4Pa©»6l=*«ttBB«Jt4Pb<©a^l=*affl 

*&HI=ftS£KBftSBtt{*0B££&a>B 

3B&Bc:-3iiTB58B£*i::Kn-*-«. b 

42Hfc«ftttl=Bi:«»l=l*BI-»**ttL. ^OlftB^ 

*BB«-CI*. S«3tS*BttT«jB4Mt©WlcffiB 
®620A<fl5fig C0>®5tB62O(i. Btt3fcttB1£ 
T&B4Nt<D&*14£A±$1t£fcttlct£(f £*u 01*. 
itO. 001 ~0. 1 // m(OlI$ ^"T ST i . CrSSfr <t> ft -S. 
X. Xi?«©IHiIb620N^ffiBB620|c^fig**ti, <> #H 

js«icj:*itf, .LG8£*£aB 1 m&mtmmushm 

ftfc\ *BJfi«<BB»B4:L-C. *S?tt©IHdb£a« 
3, ffiBB 620,&l/i*BteTifeB4N<7> 5 V>ft < t =fc 1 O 

blb* n«ia>Mx«*-r«. 

*bb«i=J3i*t. a«. ffi^t®. BBttB. «* 
BttT*B&t;BftSBBi=Bi^«*mf*BftB0>4.0!> 

Bt^&*t*. 'Ji?-v KttttflfcLTI*. (Bib) 

CD 4275-?^.. *7X{TU- XK-fe^S^Xftiffcffl 

•J X^U>^-^^ U- KSfflti7.<JU$ll^4. 
BBBlcl*Ti. Cr. Cu. AI3?£ffltM#*o 

FeCo.CoNi.CoPt.CoNiCr.FeO4. r-Fe 

203§f ©com/ * 

ttBteTBBlcl*. Ni. NiFe. Co, CoZrCr-V>CoZrNb3?©C 
oZr&/*/u. CoFe.Fe.FeN.FeSiAI.FeSiAIN3?£ffll^ 



■So 

BftfESBKI*. Co3M*;u, FeCoO.CoNiReP.Ba-7 
H?*ffll«4. Co^y^;HC(*. CoCr-VCoCrTa 
ft if© J: 5 l=Co t Cr . Mo. V. W, Cu, A I . T i . Ru. Rh. Re, 0s. I r . 
Nb. Ta.Zr&tfPt£#t;y;u-:?rt<D 1 XI*B»<©jc3&±: 
ft 

e>(7>njge«icBS$*t«>t.fl)-eiift<. b^obbjot* 

CBBOBB3 

*BBIc«fc*ltf. TBft&&£BBaT<Dft«BJM= 
>»LTBB»»*»«^-*«Bi:LT^««)-C. 5?a&B 
.fcSffiB©^ Ll::< <. BtttgliSHB 

[BBOBBftHBl 

» 1 BiiBBBttaB 1 nfifi^^utB^-r si. 

« 2 SliSSttBBBitco^^u^^-rSI. 

a 3 0i*B<bx tf ><D£<b<DttB£ ^-ria. 

B4Bf±B 1 B*ttBttT*B«>B<bfctt£s*?m 
B 5 BI*B 1 HOGMIftOttlfira. 
B6SK*100e<DBSTr-<DB 1 Ba>B&tt<*Olf±B« 
BBB. 

m 7 b&i/b s 0ii*^iHS«(*©B 2 3 bbb 
b 9 mztbv tvMamm&it+mwm* 

B10EI4B 7 0©flBBBt*:fl)S±B#a^1OOe<DBIfLT 

B1 1 BttB 8 BttEBBItQBSB^&tflOOeOBJinF 

»12BI*K»«*a>B4Btt«£ttB-r5H. 

B1 3BI4*»*a>BBtf*B*B icSfi-T «GBB* £ 

KWTSB. 

Bi4Bi*mi30c&Git!«tta>>'-<XX'<* h;u£*-r 
el 

B15BI4B12Ba>GS8S(*©>'-r;CX'<* h;u£j*-f 
B. 

B16HI*B12B«)BBBBfl)»«*aE*«-*-B, 
Bl 7Btttt£«>BBtt{ta>KBff BB. 
B18BliBBBtt<DB5£BBa>SBBBB. 
B19BI*B17B&tfB18Ba>BBB{*OTiftBa> B - H 

B20BI1B1 7B A B1 8BQefttt{*«>B£ A*XK 

a. 

B21BI*»17BRtfB18B©G»«tt©30e;Rtf60eeDB 

*T-c«>B£ffi#©iR»B. 

B22siiTtfesic¥g^rs) s K^bsata t tsiass 

tt * HfcfiES«E<*(DSgB»i® B. 
$23BI*8Btiggt*<D$ 6 9IS&B(OSSBBtBB. 
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